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PURPOSE: To obtain a diesel fuel composition containing gas oil and low temperature 
fluidity Improver, cetane number improver, etc.. In a prescribed amount, prevented in stain 
of fuel oil injecting injector, etc., and excellent in low- temperature starting property, 
abrasion preventing property and rustproof properties. 

CONSTITUTION: This objective diesel fuel composition contains (A) gas oil, (B) 
100-600ppm of a low-temperature fluidity improver such as alkenylsuccinic acid amide, 
(C) 100-1000ppm of a cetane number improver such as 2- chloethylnrtrate, (D) 
450-2000ppm of a cleaning agent such as an imide-based compound and (E) 2-100ppm 
of a rustproof agent such as aluminum stearate and further preferably (F) 3-20ppm of a 
defoamant such as polydimethylsiloxane. 
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[Title of the Invention] Diesel Fuel Composition. 
(Abstract not translated) 

[Claims] 

1. A dies el fuel composition containing 100-600ppm (weight/volume) of a 
low- temperature fluidity improver; 100-1000ppm (weight/volume) of a 
cetane-nnmber improver, 450-2000ppm (weight/volume) of a cleaning 
agent and 2-100ppm (weight/volume) of a rustproof agent based on a gas 
oil respectively. 

2. A diesel fuel composition containing 100-600ppm (weigh t/volutn e) of a 
lowtemperatuxe fluidity improver, 100-1000ppm (weight/volume) of a 
cetane-nuxnber improvel; 45O*20O0ppm (weigh t/volurae) of a cleaning 
agent, 2-100ppm (weight/volume) of a rustproof agent and 3-20ppm 
(weight/volume) of an antifoaming agent based on a gas oil respectively. 

[Detailed Explanation of the Invention] 
[0001] 

[Industrial Application Held of the Invention] 

The present invention relates to a dieselfdel oil composition, which displays 
a good starting property at a low temperature and can maintain high engine 
power for a long time. 
(00021 ' 
[Prior aril 

Recently, the saturation level of a diesel car has increased rapidly, because 
the cost of the fuel is more inexpensive than for a gasoline-fueled car. The 
diesel fuel is used in the diesel engine, but a combustion system of the diesel 
engine differs from an auto-cyclic engine used in a gasoline engine. 
Therefore, the air-diesel fuel mixture in the combustion chamber of th*> 
diesel engine is heterogeneous, and shows mainly' diffusion combustion. In 
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case of tlie diesel fiiel, there are problematic matters regarding the starting 
property of the engine, the exhaust gas, a fouling of the fuel-injection nozzle, 
and a noise due to a combustion process that differs from the gasoline 
engine, such as a delayed starting time. etc. As in the past, a diesel fuel 
composition contairdng simultaneously 80 to 600ppm of a low-temperature 
fluidity improver, 200-1000ppm (weight/volume) of .a cetane-number 
improver and 40 to 400ppm of a cleaning agent was proposed, in order to 
improve the starting property of the diesel car and the diesel engine, the 

noise and the exhaust gas after starting the engine, and to improve its 

warm-up characteristic, as well- as to prevent fouling of the fuel 

injection-nozzle C3P k Al- 5-136282). 

[0003] 

However, since a fuel injection injector of the diesel engine loaded a 
distributing fuel injection -pump and having a sub-combustion chamber is 
fouled easily, this diesel fuel composition cannot prevent the fouling, so that 
the problematic engine efficiency, such as noise, vibration and exhaust gas 
cannot be improved. In order to prevent exhaust gas pollution, at as planned, 
that the sulfur content of the gas oil was decreased from 0.5% to 0.2% since 
1992 and further until 0.05% since 1997. In case of decreasing the sulfur 
content, the wear-resistance effect of the sulfur content as natural 
wear-resistance agent is decreased and then the abrasion of the sliding part 
of the distributing fuel injection pump, as well as of the injector that injects. 
Meetly with SOOkg/cm* and more of the pressure may occur. However, said 
diesel fuel composition of the prior art cannot solve this problem.. 
Furthermore, since said diesel fuel composition contains a low-temperature 
improver, a crystal growing of wax is controlled, plugging the filter fitted in 
the filling system of the fuel oil and in the fuel oil transferring line of the 
diesel cars can be effective prevented, but the viscosity of gas oil increases in 
the winter season so that the filling efficiency of the oil may be dropped due 
to foaming. 
[0004] 

[Object to be Solved by the Invention] 

Therefore, under these conditions of the prior art, the object of the present 
invention relates to providing a diesel fuel composition which, even if it is 
employed in the diesel engine loading a distributing fuel injection pump and 
having a sub-combustion chamber, it can achieve an outstanding fouling 
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preventive effect of a fuel injection injector, etc., a good low-temperature 
stating property of the engine, suet as. a shortening of starling time, 
decreasing of white smoke and decreasing of engine noise, as well as an 
excellent engine efficiency which can maintain properties of high power, 
further good wear-preventing, a good rustproof property, and saved 
maintenance fees on the engine system. Furthermore, the objection of the 
invention also relates to providing a diesel fuel composition having these 
excellent efficiencies and an outstanding oil-filling property. 
[0005] 

[Means to Achieve the Object] 

The present inventors devoted themselves to the research to achieve the 
object and, as a result, found that, if a lot of a cleaning agent that, in prior 
art, when added to a gas oil was recognized as unfavorable, is added in a 
defined amount, and a low-temperature fluidity improver and a 
cetane-number improver are added in a defined amount, and further a 
rustproof agent is added in a defined amount, the fouling preventive effect of 
a fuel injection injector, etc., the low-temper a ture stating property and the 
rustproof property is excellent, the maintenance fee of the engine system 
can be saved, further the high power maintaining property which cannot be 
expected from the prior art, and the good. wear-preventing efficiency can be 
• achieved, in addition, not only an antifoaming effect but also the efficiency 
of the low-temperature fluidity improver are considerably heightened by 
adding the antifoaming agent," so that the oil-filling time can be shorted 
even in the coldest season, and thus reached the present invention. 

tooos] 

Namely, the present invention relates to a diesel fuel composition containing 
I00-600ppm (weight/volume) of a low-temperature fluidity improver. 
100-lODOppm (weight/volume) of a cetane-number improver, 450-2000ppm 
(weight/volume) of a cleaning agent and 2-100pptn (weight/volume) of a 
rustproof agent based on gas oil respectively* Furthermore, the present 
invention relates to a diesel fuel composition containing 100-600ppm 
(weight/volume) of a low-temperature fluidity improver, 100-lOOOppm 
(weight/volume) of a cetane-number improver, 450*2000ppm (weight/ 
volume) of a cleaning agent, 2-100ppm (weight/volume) of a rustproof agent 
and 3-20ppm (weight/volume) of an antifoaming agent based on a gas oil 
respectively- The present invention is explained in detail as below. 



[0007] 

[Embodiment of the Invention] 

The gas oil used according to the invention exhibits a distillation property as 
an initial boning point of 130'C and more. 90% distillation points of below 
390:C-and -affinal boiling point of below 400'C and belonged to, so-called, • 
special No.l, No.2, No.3 and special No.3 gas oil abiding to JIS K 2204. Of 
these gas oils, No,2, No.3 and special No.3 gas oil are preferable. The 
low-temperature fluidity improver used according to the present invention 
contains many kinds of substances, such as alkenyl .succinic acid amide, 
copolymers such as ethylene-vinyl acetate copolymer, ethylene-alkyl 
acrylate copolymer etc; polymer such as chlorinated polyethylene, polyalkyl 
acrylate, etc; preferably ethylene-vinyl acetate copolymer. These auidity 
improvers can be used alone or in combination with each other. 

The°!etane-number improver used according to the invention consist of a lot 
of materials such as various nitrates, for example, 2-chloroethyl nitrate. 
2-ethoxyethyl nitrate, isopropyl nitrate, butyl nitrate, primary amine 
nitrate, secondary amine nitrate, isoamyl nitrate, primary bexyl nitrate^ 
secondary bexyl nitrate, n-beptyl nitrate, n-octyl nitrate, 2-etfcylhexyl 
nitrate, cyclohexyl nitrate, ethylene glycol dinitrate. preferably C*> or 
Cs-alkyl nitrate. These cetante-number improvers may be used alone or m 
combination with each other. 

[0009] . i - . • 

The cleaning agent used according to tbe invention is a cleaning agent used 
for preventing a fuel injection nozzle from fouling, and ashless cleaning 
agent which contains as a main component, for example, imide compounds, 
• alkenyl succinic acid imide such as polybutenyl succinic acid imide prepared 
• by synthesizing polybutenyl succinic anhydride with ethylene polyaminel 
succinate such as polybutenyl succinate prepared by synthesizing polyhydric 
alcohol such as pentaerythritol with polybutenyl succinic anhydride; 
copolymers such as copolymer from alkyl methacrylate with dialkylamino 
ethyl methacrylate, polyethylene glycol methacrylate, preferably alkenyl 
succinic acid imide. These cleaning agents may be used alone or m 
combination with each other. 

10010] _ , 

The rustproof agent used in- the invention is a various sort, for example, 
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carboxyl acid such as mono-carboxyl acid such as stearic acid; dicarboxyLc 
add such as alkyl- or alkenyl sucdnic acid; alkali earth salts or various 
elemental metal salt such as aluminum, zinc, lead salt, for example, of 
carboxylic acid, fatty add, naphthenic add, abietic add* lanolinic fatty acid, 
alkenyl succinic add, amino add derivatives; alkali salts or alkali earth 
salts of sulfonic add such as petroleum sulfonic add, dinonyl naphthalene 
sulfonic add. heavy alkyl benzene sulfonic add, etd carbonate such as 
partial ester of polyhydric alcohol such as sorbitol, pentaerythritol, sucrose, 
glycerin, etc, with .carbonic add, such as, oleic add, lauric add, etc; alcohol 
such as higher aliphatic alcohol, etc; amines such as ethylene oxide adducts 
such as cydohexyl amine, morpholine, alkoxy phenyl amine, diethanol 
amine derivatives, amino alcohol, rosin amine, etc,; oil-soluble surfactant 
having a main or sub polar group as polar group, such as phosphoric add, 
etc. Of these rustproof agents, ashless type having amino group is preferable. 
They may be used alone or in combination with each other. 
[0011] 

* The antifoaming agent used according to the invention is a various sort, 
for example, polydimethyl siloxane, copolymer of dimethyl siloxaine with 
trifluoro propyl methyl siloxane, copolymer of dimethyl siloxane with 
hydroxyethylene, etc, preferably copolymer of dimethyl siloxane with 
hydroxyethylene. They may be used alone or in combination with each other. 
[0012] 

The mixed amounts of these additives in the invention are as follows" 
The mixed amount of the low-temperature fluidity improver is 100-600ppm 
(weight/volume), preferably 200-60Qppm (weight/volume). If the mixed- 
amount of the low-temperature fluidity improver is lower than lOOpp, the 
effect thereof is not developed, while, if it exceeds 600ppm, the additive 
' itself predpitates making it economically poor. The mixed amount of the 
cetane-number improver is 100-lOOOppm (weight/volume), preferably 300- 
900 (weight/volume). If the mixed amount of the cetane-number improver -is 
lower than lOQppm, the effect of the cetane-number improver is not 
developed, while, if it exceeds lOOOppm, a 10% residue carbon is increased 
so that is out of JlS'Standard. 
[0013] 

The mixed amount of the deaning agent is 450-2000ppm (weight/volume), 
preferably 500-1500ppm (weight/volume). If the mixed amount of the 
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cleaning agent is lower than 450ppm, the cleaning effect of injector nozzle is 
not developed, while, if it exceeds 2000ppm, the cleaning agent itself causes 
a coking phenomenon and becomes uneconomical. The mixed amount of the 
rustproof agent is 2-100ppm (weight/volume), preferably 5-35ppm (weight/ 
volume). If the-mixed amount of the rustproof agent is lower than 2ppm, the 
effect -of the rustproof agent is not developed, while, if.it exceeds lOOppm, a 
saturation point is reached making it uneconomical. The mixed amount of 
the antifoaming agent is 3-20ppm (weightArohime), preferably 5-10ppm 
(weight/volume). If the mixed amount of the antifoaming agent is lower than 
3ppm, the effect thereof is not developed, while if it exceeds 20ppm, the 
lubricity is influenced negatively. 
[00141 

The diesel fuel composition according to the invention displays the excellent 
effect of the invention even at 0.2% or less of the sulfur content, and 
preferably at 0.05% or less of the sulfur content. 

[0015] 

The diesel fuel composition according to the invention can be prepared by 

mixing said various additives with gas oil. The mixing method of the 

additives and the adding method of the additives are not restricted and can 

be carried out by a lot of methods. The mixing and the adding can be 

conducted in various orders. 

10016] 

[Examples] 

This invention will be illustrated more specifically with reference to the. 
following examples and comparative examples. This invention is not at all- 
restricted by these examples. In the following examples each property was 
♦ evaluated by the following methods. 
[0017] 

mt-ppi-nr Efficiency: 

The diesel engine having a sub-combustion chamber where the injector is 
fouled easily, and having a low nozzle injection-pressure, was used in order 
to carry out a coking test of the injector. After completing the test, the air 
flow rate per the lift amount of the injector's needle valve was measured, 
and the air flow rate is integrated based on the definite lift amount of the 
injector's needle valve. A ratio thereof against the integrated value of the air 
flow rate is measured equally by using the new injector as a rating number. 



Lubricity raffiHtvnoy: 

The diesel engine having a sub-combustion chamber wherein the injector is 
fouled easily; and having a low nozzle-injection-pressure was used in order" 
to test durability. The test condition- driving at 70km/hour and a 3% slope 
jmthe ch^sis;dyxiaxno. 
[0018] ' 
Example 1- 

300ppm (Weight/volume) of ethyl en e-vinyl acetate copolymer as low- 
temperature fluidity improver; 500ppm (weight/volume) of 2 -ethyl hexyl 
nitrate as cetan e-nxunber improver, 600ppm (weight/volume) of alkenyl 
succinic imide as cleaning agent and Sppxa (weight/volume) ashless ainine 
as rustproof were added to the gas oil having a distillation property as an 
initial boiling point of 145"C, 90% distillation point below 340X and a final 
boiling point of below 360*0, and 0.20% of the sulfur content* and mixed in 
order to prepare the diesel fuel composition. 
[0019] 

Comparative Example 1- 

According to the procedure of thfc Example 1 .the preparation of the diesel 
fuel composition was conducted, but 300ppm (weight/volume) of the cleaning 
agent was used without the rustproof agent. The cleaning efficiency of both 
diesel fuel compositions of Example 1 and Comparative Example 1 were 
measured. The results thereof are shown in Table 1. 



[0020] 
Table 1- 





Example 1 


Comparative examnle 1 


Cleaning agent (ppm) 


600 


300 


Low-temperature fluidity 
Improver (ppm) 


300 


300 


Cetane-number improver (ppm) 


500 


500 


Rustproof agent (ppm) 


5 


0 


Result 


Rating number 


95 


30 


Assessment 


Remarkable 
improvement 


little improvement 



[0021] 
Example 2: 



300ppm (Weight/volume) of etbylene-vinyl acetate copolymer as 
low-temperature fluidity improver, SOOppm (weight/volume) of 2 - ethyl hexyl 
nitrate as cetane fc number improver, 600ppm (weight/volume) of alkenyl 



succinic imide as cleaning agent and 30ppm (weigh t/volume) ashless amine 
as rustproof were added to the gas oil having a distillation property as an 
initial boiling point of 150*C, 90% distillation point below 345*C and a final 
boiling print of below 360*C t and 0.05% of the sulfur content, and mixed in 
-order to prepare. the diesel fuel composition. 
[00221 

Comparative Example 2? 

According. to the procedure of Example 2 the preparation of the diesel fuel 
composition was .conducted, but the rustproof agent was not used. The 
lubricity efficiency of both diesel fuel compositions of Example 2 and 
Comparative Example 2, were measured. The results thereof are shown in 
Table 2. 



[0023] 
Table 2: 





Example 2 


Comparative example 2 


Cleanine agent (ppm) 


600 


600 


Low-temperature fluidity 
Improver (ppm) 


300 


300 


Cetanenuznber improver (pom) 


500 


500 


Rustproof agent (ppm) 


30 


0 


Result 


Not unusual 
when 30000km 
were driven. 


Lack of power occurred 
when 20000km were 
driven. 



[0024] 



Example 3: 

200ppm (Weight/volume) of ethylene-vinyl acetate copolymer . as ' 
low-temperature fluidity improver. 500ppm (weight/volume) of 2-ethyl hexyl 
nitrate as cetane-number improver, 400ppm (weight/volume) of alkenyl 
succinic imide as cleaning agent and 5ppm (weigh t/volume) ashless amine 
as rustproof and 5ppm (weight/volume) of copolymer of dimethyl siloxane 
with hydroxyethylene were added to the gas oil having a distillation 
property as an initial boiling point of 160*C, 90% distillation point below 
835*C and a final boiling point of below 365"C, and 0*15% of tie sulfur 
content, and mixed in order to prepare the diesel fuel composition. 
[0025] 

Reference Example 1* 

According to the procedure of Example 3 the preparation of the diesel fuel 
composition was conducted, but the antifoaming agent was not used. The 
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CFPP value (as guidepost of the low-temperature property) of both diesel 
fuel compositions of Example 3 and Reference 1 were measured. The results 
thereof are shown in Table 2. 
[0026] 
Table 3: 





Example 3 


Reference 1 


Cleaning agent (ppm) 


500 


500 " 


Lowtemperature fluidity 
Improver (ppm). 


200 


200 


Cetane-number improver (ppm) 


500 . 


500 


Rustproof agent (ppm) 


5 


5 


Antifoaxning agent (ppm) 


10 


0 


CFPP 


-18 


-13 



[0027) 



CFPP 1 of the diesel fuel composition of Example S was decreased by -S°C 
lower than the effect achieved by adding the 1 ow* temp eratur e fluidity 
improver. Therefore, the low-temperatmre fluidity of this composition is 
improved, so the gas oil can be fed rapidly at an even lower temperature. 
[0028] 

[Effect of the Invention] 

The invention can provide a diesel fuel composition which , even if it is used 
in the diesel engine loading a distributing fuel injection pump and having a 
sub-combustion chamber, it can achieve an outstanding fouling: preventive 
effect of a fael injection injector, etc., a good low-temperature stating 
property of the engine, such as a shortening of starting time, decreasing of 
white smoke and decreasing of engine noise, as well as an excellent engine 
efficiency such as a property for maintaining high power, further a good 
wear-preventing property, a good rustproof property, and a maintenance* 
saving fee properly of the engine system. Furthermore, the invention can 
provide* a diesel fuel composition having these excellent efficiencies and an 
outstanding ail-filling property. 
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